Macerase, a pectinase-containing enzyme mixture, was used to digest cell walls isolated from cultured pear cells. Following digestion, the reaction mixture was boiled to inactivate enzymes. Addition of soluble aliquots of the mixture to suspension cultures of pear cells led to a rapid and transient production of ethylene by the cells.
Mechanical injury due to causes such as wounding and infection by fungi can induce increased ethylene production by plants. Although the role of the enhanced ethylene production is still unknown, it may participate in increasing resistance to disease (14) , perhaps by inducing the synthesis of phytoalexins (4, 8, 10) . Alternatively, ethylene may induce symptoms of pathogen attack, such as the formation of vascular system-obstructing gels (13) . Fungal elicitors, oligosaccharides, or glycopeptides, extracted from mycelia, hyphal cell walls, and culture filtrates of fungi, have been shown to induce ethylene production when added to plant tissues (4, 7, 12) . Anderson et al. (2) have shown that Cellulysin, a cell wall digesting preparation derived from Trichoderma viride, can also induce increased ethylene production when added to tobacco leaf discs.
One mechanism of Cellulysin-induced ethylene synthesis may be the production of cell wall fragments that themselves induce ethylene synthesis. In this work, we investigate the ethylene induction capability of Macerase, a pectinase-containing enzyme mixture derived from Rhizopus, and of the cell wall fragments that are produced when Macerase digest pear cell walls.
MATERIALS AND METHODS
Materials. Pear cells were provided by Dr. Roger Romani, and cultured as previously described (9 (5) using glucose as the standard.
RESULTS AND DISCUSSION
Both Macerase alone or soluble products of Macerase-digested pear cell wall induced ethylene production by pear cells (Fig. 1) . A mixture of Macerase and pear cell walls that was boiled immediately after being combined (control) induced little ethylene production. The increase in ethylene production was observed within 1 h, peaked after 2 h, and decreased thereafter. Maximum ethylene production rates were higher in response to Macerase products than in response to active enzymes. This suggests that Macerase may induce ethylene biosynthesis through the production of biologically active cell wall fragments.
Soluble products released from cell walls that had been hydrolyzed for 3 h induced an increase in ACC, the immediate precursor of ethylene (1) . The ACC content of cells measured 2 h after the addition of the 3 h digest was 8.5 nmol/106 cells, whereas that of control cells was 2.0 nmol/106 cells. Corresponding ethylene production rates were 38.64 nl/106 cells/h with the 3 h digest and 7.9 nl/106 cells/h for control cells.
Digestion of the cell walls over 3 h did not result in a further significant increase in ethylene production (Fig. 2) . Dependence of ethylene production on the amount of the 3 h digest added to the pear cells is shown in Figure 3 . The response was saturated when the total sugar content of the added digest was approximately 1 mg glucose equivalent (Fig. 3) .
We have also observed that Macerase-digested pectin prepared from mature green (unripened) pear fruit or similarly digested tobacco leaf cell walls increase the ethylene production rate of the pear suspension cultures while undigested controls did not (data not shown). As with the pear cell wall digest, the induced ethylene production is similar to that of wound ethylene production (3, 11, 15) . Hence, it is possible that ethylene produced in response to pathogen attack may be stimulated not only by fungal elicitors (4, 7, 12) , but also by cell wall fragments generated by fungal enzyme digestion ofthe host cell walls. Similarly, pectic components released from the cell wall during ripening may participate in the control of ripening associated ethylene production. Preliminary fractionation ofthe tobacco leaf cell wall digest was attempted, but so far we have been unable to purify a specific active component.
As mentioned by Puschmann et al. (9) , there are limitations in using the pear suspension cultures as an assay system. The magnitudes of ethylene production by the cells in response to treatment varied, but the patterns of response were consistent. Although the pear suspension cultures may not be quantitatively consistent, it has been useful for preliminary documentation.
